= D 0 00 http://www.cqvip.com|

@b o
5 R A 1 Vol. 15, Ne. 5

199949 F§ CHINESE JOURNAL OF INORGANIC CHEMISTRY Sep. 1999

Cu-Sn-P &8 ERHY£H BY % M 28 T i REH 52

J
T ey wtEmEr WWER
HFAERANFFIN . REAYRDEELSELE, 5 210093)

EH AES T XPS T T Co-Sn-PEIEMHAM. . HRET CoSn P SEWEMNETFH A H Y Cu
B7.423 . Sn 4. 92% ., P 2,850, Fe 2. 23% 10 2. 52% ., #21H T 5 |- 33L-5-3f 25 17 20 (PMTA )
¥ Cu-Sn-PHEERTHITHLAEEFE ARG THMAFNRESYEPE, CHREERTHE
i 10%4NaCl FEH 1Y HS SERPIBLEE f . L F w2 R Wil £ 65T, 2 B 3 3 i T2
I =M (BTA) , 2-Hi 3 JE0E Ml (MBT) 1 2-F EFEIE (2-AP),

ARV B &
F@ia. Cu-Sn-P §HE R PMTA W tatE

HES. O614. 81 - :
){'ﬁ 3 AFER,

HTHFASEARRAUEREAS A RER EESRTEEBERTARRSH L 455
RHTHMYM FRfTEEERL EERET LN E 2 APWAEL 20
BEFZTERF TN, EB—HEETR RN 82, X RENIFFE B ke
BERFAEEHHEARD ., LEE Cu-SnP EEHHEARME R AN, TEN—HHTE
HERTEMSOETBERIENER FRELE—RRBEFTELED AR ZAR
BRI otk TR SRR B SRR M . AR SUY A Se i (LR F B B A R
POEBHBHAT T T R ER MY NRE AR I#T THRIT. HREB Cu-sn-P &
PR SHRFUEY - EE-S-RENARPMTA RF 5 JERT — Eﬁﬁﬁﬂ%ﬂ‘]ﬁ:ﬁf’ﬂﬁ =
ZERRPERS AL/ MRS LB EFRE. .

1 RSE4s

1.1 ERmas
HBF2X5em® B A AR LITE, AR LERREm. KRB ABHBEIRL.BHE

ARSI D 5~ 10 5080, NS R ZHFPITRIL

1.2 SA{ES
F 3 [E PERKIN-ELMER PHI-550 ESCA/S\M £ EEBR FREEMNEEZPESHABTEY
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Table 1 Conditions and Bath Composition of Electroless Plating Cu-Sn-P

-reagents conditions

CuSQy » 5H: (A R) 0.02 mol - L™ tartaric acd (C. P. ) 0. 066 mol = L™
Sns0y {A.R) 0. 056 mel = L4 T/ 40-50

MaH:PO; » HaQ (AR} 0.20 mol « L™ pH 2,0

EDTA (AR 0. 054 mot - L~!

1.3 SiEDR{ERERR

¥ Cu-Sn-P#EER K452 A 0. 005 mol » L' PMTA ,BTA .MET F1 2-AP #5377 30 434P.
HEE 30C, B RAEAAERIPENER . FEERFEZEO®AF Cu-Sn-PEEHRE
A 10%NaC g P i FRREATE T AEREE. 1%ASUEHREAR BT REEHET
P28 opifEAT, R R R R R

2 ERF0TE

2.1 Cu-Sn-P 21 XPS,AES Bl #7
2.1.1 FEMATEHR
I XPS AES S Cu-Sn-PE EERFTWMEMTRAMBITHE - SMAMESEN TR 2.

F2 XPSsFih ARSEMETHTRESSE
Table 3 Results of the AES and XPS Spectra

AES spectra X P8 spectra
before sputtering Cu, Sn, P. O, Fe, C Cuzyy Cuge, CutA), Snwy., Pz, Fegy, On, Cu
after |0 min sputtering Cu, Sn, P, Q, Fe Cuzps Cugyy Cu(A), Sny, Py, Fey, On

HFEREFATECRGRER . RFETH
BEHEE.EEFTEH Cu, Sn, P, Fe fl O AR,
7 At R AR R g EMEIT . AES E 2
EFEBRTENSE.BETHI irER
ARARBEEEEEI AR, TLUELRRY
FMEERE OMSEREE 26 RAEESR
HE#El. 20N RHE . ERERMAR
WofEmatHeELTHHER.ONSTEDN 0 1000 spém@%mdgom 5000
BREEE. #4422 pHERIASTEOENR
FEAREERRFES, AEBEIT.Fed] @M1 cusep R AES BEEMME
m E‘ﬂﬁ_t 3‘.|- ,Cu, Sn, P, O E{]?‘:KE ﬁ‘ﬁﬁ‘-‘F Fig. 1 AES composition depth profile of the Cu-Sn-P
B, L9 B SRS S Fe Hik, EIRME S H LR coatine

ETRHAREEXRBERPIEAATEN AN EFEIEE, BRH . Cu 87. 42%, Sn
4.92% , P 2.85%, 0 2.52%, Fe 2.23% . B 1 AJH.EH —E01EE, FH Ta.0; fE#r
HAERFHTHRIAELLHLR S oo »min~ AEHHEBEEZNEE 110 m, fREZEHEE
E—X240THRE OTHEN O SEEL, HE 950 M Cu-Sn-P & H M, FeO #44 504,
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2.1.2 HERTHRITENNS
AP AT B XPS T E Cu-Sn-PHIEXRE R TENG . N UWHES TER
FREETHNE.

£ BEEOTEETENSSH
Table 3 Binding Energy of Every Element of Film Surface

sample Cuzpare/eV Shas/zfeV PypyrofeV Ouayz/eV Fezparz/eV

933, 254 484, 60210) 128.432(0) 531.726(~2) 712.017{+3
A86. 689(3-2) 132.692¢(4-3> TLG. Gd2{+2)

2.1.2.1 #EXT LTS

M Cu STENB S IE P AESSEEN 933, 254 eV, 5 Cu0 HIEE-BHE(933. 1 eV
Cu I ERECO33. 1 VI —F LR RE Cu MMM BN H1L R O HHF, —F 2L Cu0
EAFEE.—HirEsn, PUSERBAFIE.

2.1.2.2 E#EXEPMHNE

B P MESHER 129. 1 VI, BaHPO: BTG HER 132.6 eV L, R SHEREP B E
BT 4 B BR84S BBk 129. 432 eV 01 132. 692 eV #IE AR R TP AN 0 0+
I AEER EF. KHESPLUONEFE. MB P LIEAHERXTE.

2.1.2.3 gIEFRI S NS

Hi % 3 O] LI M8 Sn (Y45 S BE 0 484. 602 eV 11 486. 689 eV, 43 5| &5 Sn B9 %5 5 fE 484. 8
eV 5 SnO LA RE 486. T VIO —F  RAISn IME R O F+2 7 A Sn IR MR XPS 75
SH|EFE P ACTLLEIL, 42 45 Sn PUEE T4 Sn M EEME — . BT — 45 So LIE
tHELFE. S Cu.PLUESEEARTFH S HEEHI -8,

I RERT TR (6 AT E0,0 PA—2 ffr Fe DL+ 2.+ 3 1. MNE 1 PEIUE L B TEE
EE & OB 25.85%, Cul6. 20%, P1.40%, Snl. 15%, Fel3. 24% A E B = E& & Cu-
Sn-P 42 B8/, T EHE L4 Cu.04+Sn0+FeO +Fe,0, $HHL.

2.2 Cu-So-P $k Bt hiE RIS

LR MBEBEREEES Cu. So. Fe (YR ALWAR BHARNUBEEZS M. &
HO R AL 4ENT. AMEEHGEET B MERISNME. AT RPFHER
mHfiet AERAEESEAMLE. —BERUSHEEREEZFERUE R BRI,
FERZFEWRTECRAEE —ZINARRPEAINE SR . SHMEER. ST KR
6 RAEEERERRPE. OB ET EBREREWBHBERY . XXHWRT —BF
N.S ZRAEFYTE Cu-Sn-P SR ERHTERNEFPEOHERER . S5 ZaM A R
] Cu-Sn-P R FAT T ATHL. R B E 4.

T4 NBEBHRKRER
Table 4 Results of Accelerated Corrosion and Tarnish Tests

sample salt water dipping/h* H3S tarnish/min®
pure steel plate N 15
Cu-Sn-P .5 0.3
Cu-Sn-B/PMTa 26 800
Cu-8n-P/BTA g 35
Cu-Sn-B/MBT 6.5 2
Cu-Sn-P/2-AP 5 1

a.faint muddy , b, falnt tarnish
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b ) 25 I 32T BT PO BB R 1 R o L i -
B, MEIERFS S E R TR R —cn |
EHGHAEEEEE. T T NRES. R AETST o

C,H,

wTrEmREF TR ELeE. mIEREZEA
MERT —EHKEEEKREARRPEERE B2 PMTA S Cul DIFEREASHER
ﬁﬁ["]. HEI:F Cu-Sn-P ﬁ%ﬁﬁf%uﬂw% Fig. 2 Structure of Cu( 1 )-PMTA film
ERFEE.-HP Cu0,. FFOMF:0. MERBE. LT SRHFLEYENIT. ERBFAILES
BET B T A R R B PR RN EEN RS YRR X ERFBRUTEES
EhR A B2 B, AT ER A L T R BN HT. S TFEEETFSFARE MM A NE
F.S BFA#AER AR, B AR T Mt B R . Ko PMTA 5 FRERES
B @ {£F BTA.MBT # 2-AP, [ 28 T PMTA 475 Cu( 1 YERME G YR M.
HLUEH P PMTA r FEIRF S =4 Q' @E R RS ESY KRS EUEITFZ &R
FEEANER BTFHIMBHART Cu-Sn-PEEREME . AWM RE T #FMAHRIEBFE
M.

3 &

Cu-Sn-P i E & Cu 87.42% ., Sn 4.92%, P 2. 850, O 2. 520 Fe 2. 23% ., iX¥EAT4H A,
EMSE—MEEEAL HMNT So # P ERESRE T = 00T B B X IR EE.
B R 2. H PMTA HEZHITABE. EAS5EERTOERE FERRBEMNRKHE
& 4 A AR P B LR NaClL 3R H.S SR SR g ok KR &, T H fit % A /Y 8 1 7h) MBT,
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STUDIES ON CONSTITUTION OF THE Cu-Sn-P ALLOY -
COATION AND ITS CORROSION RESISTANCE

WANG Hong-Yan LU Xue-Feng YE Xiang-Rong XIN Xin-Quan
(Coordmabizn Chemrdry Instdute, State Key Laboralory of Courdination Chemadtry, Noujmg Unwersiy, Nemging 210093)

The composition of the coating of the Cu-Sn-P alloy was analyzed by using the methods of AES
and XPS. The resulis show the cogting constitution of Cu 85. 42, Sn 4. 92, P 2.85, Fe 2. 23 and ©
2. 525, which was treated with PMTA ( I-phenyl-5-mercaptotetrazele ), the resulting complex film is
thin and density. This protecting ccating has stronger corrosion resistance and good golden appeatance
than other antitarnish agent such as BTA (benzotriazole ) . MBT ( 2-mercaptobenzothiazele) and 2-AP

(2-aminopyrimidine).
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